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ABSTRACT 
Background: Several infectious diseases have been found 
to be associated with tattooing, including some transfusion- 
transmitted diseases (TTDs). Information on tattooing has been 
included in screening interviews of prospective blood donors 
and may be a reason for deferral. 
Methods: Review of articles identified through MEDLINE (and 
other computerized data bases) using medical subject head- 
ing (MeSH) terms and textwords for “tattooing,” “transfusion,” 
“hepatitis, ” “human immunodeficiency virus,” “acquired 
immunodeficiency syndrome,” “syphilis,” “Chagas disease,” 
“infection, ” “risk factors,” and their combinations. 
Results: There is strong evidence for the transmission of hepati- 
tis B virus (HBV) infection, hepatitis C virus (HCV) infection, and 
syphilis by tattooing. Tattooing may also transmit the human 
immunodeficiency virus (HIV), although convincing evidence is 
still lacking. There is little or no evidence that other TTDs can 
be transmitted by tattooing. Epidemiologic studies to date have 
shown a large variation in odds ratio estimates of the associ- 
ation between tattooing and HBV, HCV, and HIV infections. 
Conc/usions: Further studies are required to clarify the risk of 
tattoos in transmitting infectious diseases through blood trans- 
fusions A reassessment of tattoos as a screening criterion 
among blood donors is justified. 
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The relation between tattooing and the transmission of 
certain infectious diseases has been known for many 
years.’ Some of the same diseases are also transmitted by 
the transfusion of blood and blood products. Based on 
this knowledge information on tattooing has been 
included in screening interviews of prospective blood 
donors. In several countries (e.g., Australia and Canada) 
deferral can result if the donor has been tattooed within 
the previous 12 months. *s3 The literature on tattooing 
and transfusion-transmitted diseases (‘ITDs) was reviewed 
to evaluate the published evidence of their association. 
This article comments on the potential implications in the 
screening of blood donors, and discusses the usefulness 
of obtaining more detailed information about tattoos, 
rather than just the time of the tattoo, in screening 
prospective blood donors. 
MATERIALS AND METHODS 
MEDLINE searches were carried out for the period rang- 
ing from January 1966 to February 2000, using medical 
subject heading (MeSH) terms and textwords for “tat- 
tooing” and “tattoo” combined with “transfusion,““hepati- 
tis” (or “HBV” or “HCV”),“hurnan immunodeficiency virus” 
(or “HIV”), “acquired immunodeficiency syndrome” (or 
“AIDS”), “syphilis,” “Chagas disease,” “infection,” and “risk 
factors.” In the case of words that are commonly known 
by their abbreviations (AIDS, HIV, HBV, and HCV for, 
respectively, acquired immunodeficiency syndrome, 
human immunodeficiency virus, hepatitis B virus, and 
hepatitis C virus) both the full words and the abbrevia- 
tions were used, because it has been shown that MED- 
LINE searches using abbreviations do not overlap 
completely with full MeSH terms and textwords, and that 
the yield may contain subsets that are not common to 
each other.* The search made no restriction as to lan- 
guage of publication, but only articles published in Eng- 
lish, French, Spanish, and Portuguese were read fully. A 
few selected articles published in other languages were 
eventually cited based on the information contained in 
their English abstract. 
Databases, Aidsline (1980- 1999), Social Sciences 
Abstracts (1984January 2000) Psycinfo (1967-February 
2000), and General Science Abstracts (1984January 
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2000) were also searched with similar search strategies. 
Further references not captured by these computerized 
searches were sought from the bibliographies of the 
retrieved articles and from textbooks on infectious dis- 
eases, internal medicine, hepatology, gastroenterology, and 
transfusion medicine. 
Literature Review 
Tattooing 
Tattoos have been identified in human beings from 
ancient times, going back to the stone age.5 Tattooing is 
practiced all over the world, although its importance and 
meaning varies in different societies and has changed 
over time. Tattoos may occur accidentally, such as those 
caused by a black pigment contained in the double coat- 
ing of silicone used as a lubricant in insulin needles6 or 
traumatically, such as blast tattoos that occur when frag- 
ments of gunpowder are propelled into the skin during 
a firearm discharge,’ but most are intentionally acquired. 
Several uses of tattooing in medicine have developed 
over time, mostly for cosmetic purposes. Ornamental tat- 
tooing has been popular for a long time among sailors, 
the military, and also criminals. In Europe and the Amer- 
icas tattoos and other types of body art, such as piercing, 
practiced by either professionals or amateurs, have expe- 
rienced a boom in the past 2 decades. Adolescents of 
both genders represent a large proportion of tattooed 
individuals. It has been estimated that approximately 25% 
of the world’s population is in some way or another tat- 
tooed.* In the United States alone, there are more than 
4000 tattoo parlors,” and the number of tattooists has 
been estimated from between 30,000 (taking into con- 
sideration only those working in shops and studios) to 
100,000.“’ Although tattoos are now frequently observed 
in the general population, there are still certain groups of 
individuals in which the prevalence of tattoos is much 
higher. These groups include prisoners, drug addicts, and 
psychiatric patients.“a’2 
Tattooing involves piercing of the skin with one or 
more needles that permanently imprint one or more pig- 
ments into the dermis, usually forming a recognizable 
pattern or design. Pigments or dyes used in tattooing 
include a variety of substances.13 Tattoos performed by 
professionals involve the use of electric tattoo machines, 
using up to 14 solid-bore needles arranged in a line or 
bunch, and special dyes. I.‘* Amateur tattooing may involve 
only a single sewing needle or straight pin and ink from 
a ballpoint pen (“jailhouse,” handmade tattoo) although 
other equipment, such as homemade tattoo machines, 
have also been employed. 
The majority of tattooed individuals display one or 
two tattoos, but much higher figures have been reported. 
Among 202 Australian adults, several had over 150 sepa- 
rate tattoos, going as high as 2000 tattoos.‘5 These fig- 
ures are far from the 9860 individual tattoos sported by 
the world’s most tattooed man.‘O The designs of tattoos 
have been categorized into artistic, sentimental, macabre, 
Rabelaisian, and obscene,‘” but this classification has not 
been frequently used in practice. Animals, names or ini- 
tials, birds, butterflies, flowers, hearts, daggers, crosses, 
Zodiac signs, and dragons were common designs found 
in different series of patients from different regions.““‘-‘” 
It is not uncommon to see a tattoo imprinted over a pre- 
vious one that has lost favor (“cover-up work”), which is 
often the case with names or initials of former friends and 
lovers. 20 
In the United States, street gangs have their mem- 
bers tattooed with certain designs, such as the “pachuco” 
mark, a cross with three lines extending above the top, 
which identify their membership. Baden, a forensic 
pathologist, studied 1000 drug addict cadavers and 
claimed that it was possible to distinguish between alco- 
holics, and hard and soft drug users by the design of their 
tattoos2’ According to his study, alcoholics had usually tat- 
tooed American flags, ships, eagles, and names, whereas 
among soft drug users the peace symbol was common 
and among heroin addicts the pachuco symbol prevailed. 
In a study from the 1950s the tattoo of a rose was often 
associated with alcoholism.‘” Tattoos have been used by 
drug addicts to cover up drug injection sitesLo 
Sexual preference may be shown by a tattoo. For 
instance, a question mark on the left ring finger indicates 
the wearer as bisexual, whereas four dots on the dorsum 
of the proximal phalanx of a finger on either hand indi- 
cates lesbian tendencies. l l Male homosexuals frequently 
have tattoos on their buttocks.” 
The majority of people who have a tattoo obtained 
it (or their first one) while they were adolescents. Aus- 
tralian adolescents reported a mean age at acquisition of 
first tattoo of 12.3 years, and the youngest age was 3 
yearsI In a survey of French naval recruitees who had 
tattoos, the mean age at the time of the first tattooing 
was 16.5 years.23 An almost identical figure, 16 years, was 
found in Wales.2”,25 Although professional tattoos are pro- 
hibited in minors in different parts of the world, this pro- 
hibition has not affected the practice of amateur 
tattooing.9.26 
Some employment opportunities and recruitment to 
the Armed Services can be jeopardized if the candidate 
has a tattoo.2’-29 The presence of a tattoo on a patient is 
immediately associated in the minds of health profes- 
sionals as a possible marker of drug abuse and infections 
by agents such as HBV and HIV30 The perceived associ- 
ation between tattoos and HIV infection can sometimes 
lead to shortcuts in medical reasoning and, in conse- 
quence, to medical errors. This is exemplified by a recent 
case report of a young man who had tattoos and a 
pierced nipple, and was thought to have an HIV infection. 
This presumptive diagnosis was in part made because of 
his body art, and only after his condition deteriorated to 
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a critical level days later was he correctly diagnosed as 
having type I diabetes3’ 
Diseases Associated with Tattoos 
Several infectious and noninfectious diseases have been 
associated with tattooing. Noninfectious diseases are not 
discussed in this review. Transmission of diseases from 
tattooing may be related to the use of needles that were 
contaminated with blood or saliva of the tattooist or of 
a previously tattooed individual, or the use of contami- 
nated dyes and other material, such as sponges or tissues 
used to wipe away blood. The tattooing gun is also a 
source of contamination. Ideally all the material used for 
tattooing should be either disposable or sterilized after 
each use, and the tattooist should wear latex gloves. 
Tattooists who are chronic carriers of infectious dis- 
eases are important sources of infection associated with 
tattooing. The prevalence of viral serologic markers of 
chronic HBV, HCV, and HIV infections among tattooists in 
Victoria, Australia, in 1984, however, was 10w.~~ 
A large number of microorganisms have been shown 
to be transmitted by tattooing. The large majority of them 
were reviewed by Long and Rickman.’ A list of the tat- 
tooing-associated infections recognized to date is shown 
in Table 1 1.2.1,33-58 
Transfusion-Transmitted Diseases and Tattoos 
Hepatitis B. Early studies on the association between 
tattooing and hepatitis focused on hepatitis B, for which 
a serologic marker, initially HBsAg, has long been available. 
The then-called serum hepatitis transmitted by tattoo nee- 
dles was responsible for the closing of tattoo parlors in 
NewYork State in 1961. 52.i9 Outbreaks of hepatitis B asso- 
ciated with inadequate handling of needles and dyes in 
Table 1. Infections and Diseases Transmitted by Tattooing 
Microorganism lnfecfion or Disease References 
Viruses 
HBV Hepatitis B 33-35 
HCV Hepatitis C 2,36-40 
Hepatitis D virus Hepatitis D 41 
HIV HIV infection 42 
Papillomavirus Warts 43-45 
Vaccinia Vaccinia 13 
Bacteria 
Streptococcus pyogenes Impetigo 1,46,47 
Erysipelas 1,46,47 
Septicemia 48 
Staphylococcus aureus Toxic shock syndrome 49 
Pseudomonas aeruginosa Septicemia 48,50 
Unidentified Epidural abscess 51 
Clostridium tetani Tetanus 1 
Haemophilus ducreyi Chancroid 1 
Treponema pallidurn Syphilis 1,13 
Mycobacteria 
Mycobacterium tuberculosis Tuberculosis 52,53 
Mycobacterium ieprae Leprosy 54,55 
Fungi 
Sporothrix schenki, Sporotrichosis 56,57 
Saksenaea vasiformis Zygomycosis 58 
tattoo parlors have been reported from the UK and Sin- 
gapore.j3-35 A high prevalence of HBV infection among 
aborigines who also have a high prevalence of tattoos 
has been recognized in different parts of the world, such 
as Australia and BraziLbo,“’ but not in India.62 Tattooing 
was suggested to be an important risk factor for the trans- 
mission of hepatitis B among gypsies in Spain.” Autopsy 
studies in South Africa and in Australia revealed a high 
prevalence of HBV markers in corpses that had tat- 
toos.64,65 Some epidemiologic studies have also found a 
significant association between tattooing and HBV infec- 
tion in different settings and populations,66-73 although 
others have not.74-77 Only a few studies have taken into 
account the role of confounding, and their findings are 
shown in Table 2. In general, the magnitudes of the rela- 
tive risk estimates were close to two, except for one 
study. 
Hepatitis C. The transmission of HCV infection through 
tattooing has been demonstrated or suggested in case 
reports and case series. 2,36-40 One hospital-based case-con- 
trol study from Korea and one cross-sectional study 
among American blood donors did not find an associa- 
tion between tattooing and HCV infection,78,70 and several 
others were unable to demonstrate a statistically signifi- 
cant association despite obtaining odds ratios greater than 
one.7A.x”a1 Still other studies have found the association 
to be statistically significant, although with widely dif- 
ferent magnitudes, ranging from 2.5 to 27.82-9” Ko et aLH” 
in Taiwan, found a significantly increasing risk of HCV 
infection with an increasing number of tattoos and also 
with tattooing performed by nonprofessional friends as 
opposed to professional tattooists. The findings of those 
studies that accounted for the role of confounding by 
using methods of restriction, matching, or multivariate 
analysis are shown in Table 3. 
Human Immunodeficiency Virus. Transmission of HIV 
infection attributed to tattooing has been suggested, and 
it is theoretically possible. Doll reported two cases of HIV 
infection likely to have been transmitted by tattooing 
within a prison.“2 Seroprevalence surveys worldwide have 
shown that tattoos are more commonly found among 
HIV-positive individuals than in control groups or the 
general population. These studies, however, are difficult 
to interpret because adjustment for confounders, such as 
drug use, is not always done. Only two studies assessed 
the relative risk estimate of being HIV positive for tat- 
tooed individuals compared with those without tattoos. 
In a cross-sectional study undertaken in two Spanish pris- 
ons in Madrid in 1987, among the male prisoners, the 
adjusted odds ratio was 2.8.“’ In Quebec City, Canada, 
tattooing was not found to be associated with HIV infec- 
tion either in male or female prisoners.“l 
Syphilis. Transmission of syphilis through saliva used 
to moisten tattoo needles by a tattoo artist who probably 
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Table 2. Adjusted Odds Ratios of the Association between Tattooing and Hepatitis 6 Infection 
Study Population Serologic Marker OR (95% CI) Country 
Cross-sectional studies 
Adult males HBsAg 1 .I4 (0.80-l .63) Singapore 
Villagers HBsAg, anti-HBc 1.58 (1.04-2.39) Sudan 
anti-HBe, anti-HBs 
Adult males HBV markers 8.10 (1.90-34.80) Taiwan 
Blood donors and prisoners HBsAg, anti-HBs 2.30 (1.30-3.70) Brazil 
Case-control study* 
National registry of hepatitis cases HBsAg 2.12 (1.10-4.09) Italy 
*Cases and controls were, respectively, patients with acute hepatitis Band patients with acute hepatitis A infection. 
Reference Year 
1988’” 
198968 
199070 
19907’ 
1995’3 
had oral mucous patches was reported as early as 1853.13 
Several reports of single cases or outbreaks of tattooing- 
associated syphilis have followed since then and have 
been reviewed in detail by Beerman and Lane,13 and more 
recently by Long and Rickman.’ An interesting finding is 
that in secondary syphilis the lesions may arise in a tat- 
too, but tend not to exhibit the red areas produced by the 
use of mercuric sulfide.‘” Mercurial preparations were 
used before the advent of penicillin for the treatment of 
syphilis.93 The association between tattooing and syphilis 
has not been studied by epidemiologic observational 
studies. 
Chagas Disease. Although biologically plausible, the 
association between tattooing and Chagas disease has 
not been demonstrated. The only study to look at the 
association between tattooing and Chagas disease was a 
survey of 205 Brazilian conscripts who volunteered to 
donate blood.“* This study revealed no association, but as 
the prevalences of both tattoos (4.4%) and Chagas disease 
(1.5%) were low in the study population, the study lacked 
power for the intended assessment. 
Other Diseases. Tattooing was found to be signifi- 
cantly associated with hepatitis D virus infection, but 
not with GB virus/hepatitis G virus infection in Taiwanese 
prostitutes.41,95 
Evidence of Association between Trausfusion- 
Transmitted Diseases and Tattoos 
There exists sufficient evidence in the literature that HBV 
and HCV infections and syphilis can be transmitted by tat- 
tooing when performed with contaminated material or 
by tattooists who are carriers of these microorganisms. 
Human immunodeficiency virus infection has probably 
also been transmitted by tattooing, but this observation 
remains equivocal. Several epidemiolbgic studies have 
shown a statistically significant association between tat- 
tooing and ‘MT&, although the odds ratio estimates have 
widely different values. As these studies have been car- 
ried out at different times, and in different settings and 
study populations, this heterogeneity could explain, at 
least in part, the discrepancies in the findings from the 
different studies. It is known that the prevalences of dif- 
ferent TTDs vary sometimes substantially between dif- 
ferent countries or regions within countries, and among 
different population groups. The same applies to the 
prevalence of tattooing in different populations and times. 
Table 3. Adjusted Odds Ratios of the Association between Tattooing and Hepatitis C Infection 
Study Population Serologic Marker* OR (95% Cl) country 
Cross-sectional studies 
Blood donors ELISA, RIBA 27.00 (8.40-87.00) Australia 
Military recruits ELISA 5.90 (1.60-22.00) Taiwan 
Prisoners ELISA-2 5.44 (1.68-9.21) Norway 
Blood donors ELISA-2, RIBA- + UK 
Pregnant women ELISA-3 3.50* Australia 
Patients from referral center for liver diseases ELISA, RIBA- 8.43 (2.12-33.66) Brazil 
Nationwide survev ELISA-2 3.10 (0.70-13.30) Taiwan 
Reference Year 
199282 
199283 
199384 
199485 
199780 
19998” 
19998’ 
Case-control studies 
Blood donors 
National registry of hepatitis cases 
Patients from teaching hospital 
Patients from teaching hospital 
HCV-infected patients and their household contacts 
Blood donors 
ELISA, RIBA- 3.30 (1.20-8.70) UK 199487 
ELISA(?) 2.50 (0.80-7.79) Italy 199573 
ELISA-2, RIBA- 1.10+ Korea 1 99618 
ELISA-2, RIBA- 5.90 (1 .lO-30.70) us 199988 
ELISA, RIBA- 2.50 (1 .lO-5.60) Italy 19998Q 
RIBA 5.70 (2.50-l 3.00) Canada 199990 
ELISA = enzyme-linked immunosorbent assay: RIBA = recombinant immunoblot assay. 
*Numbers 2 and 3 afler serologic markers indicate second and third generation, respectively. 
+OR and 95% Cl not provided; P < 0.05: *95% Cl not provided; P = nonsignificant. 
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If the prevalences of tattooed individuals and of the 
infection of interest in the study population in a given 
study are low, then the study might not have enough 
power to determine a precise estimate of the odds ratio, 
and therefore, it is likely to be unable to demonstrate a 
statistically significant association. As tattooing has sel- 
dom been the variable of major interest in previous stud- 
ies, some degree of misclassification of exposure (having 
or not having a tattoo) might also have occurred in some 
studies. Misclassification of the outcomes is also a possi- 
bility, given that the laboratory tests are not 100% sensi- 
tive and specific, notwithstanding the fact that the large 
majority of the studies used state-of-the-art diagnostic 
tests at the time they were undertaken. Misclassification 
of exposure or outcome, if nondifferential, should have 
underestimated the true odds ratios, which is a possible 
explanation for the fmding of no association between tat- 
tooing and TTD in some studies.“(j On the other hand, 
selection bias and inadequate adjustment for confound- 
ing factors also may have played a role in some studies, 
and if so, might have biased the odds ratio estimates 
either by overestimating or underestimating them.“” 
Tattoos and Screening of Blood Donors 
Because of the potential risk of transmission of infectious 
diseases, the presence of tattoos has been used as a cri- 
terion for deferral of blood donors. History of tattooing 
in the preceding 6 months is among the 10 top causes 
of deferral of blood donors in Singapore.” In Canada and 
in Australia, individuals who were tattooed during the 
preceding 12 months are not accepted as blood donors. 
This period of temporary deferral has been established 
after taking into account the window period during 
which an infected (and infective) individual might be 
seronegative. 
However, the use of information on tattoos could 
provide much more information than the simple fact that 
someone might have acquired a ‘ITD by a tattoo and is 
within the possible infective window period when vol- 
unteering for a blood donation. Tattoos are correlated 
with other risk factors for TTDs, particularly intravenous 
drug use and incarceration, which are also correlated to 
each other and are both risk factors for HBY HC\! and HIV 
infections and syphilis. The occurrence of these infec- 
tions is, in turn, intercorrelated.98-101 The prevalence of 
these infections among prisoners is extremely high. There 
is strong evidence that these infections have actually been 
transmitted to individuals while they were incarcer- 
ated 102-‘05 although there is also evidence that, at least for 
HCG infection, the majority already had the infection 
before they were sent to jail. lo6 The transmission of ‘ITD 
probably varies according to the conditions of the pris- 
ons. In Peru, Lima’s largest prison accommodates approxi- 
mately 6000 prisoners in a place designed for 1600; the 
place is basically run by the inmates and, on visiting days, 
prostitutes are permitted to have sex with inmates at 
will. Unprotected sex between males, intravenous drug 
use, and tattooing are commonplace in this setting.‘“’ In 
Brazil, the conditions in SIo Paulo’s largest prison, 
Carandiru, are similar. lo8 Other examples from both devel- 
oping and developed countries abound. About 20% of 
the prisoners in France and in New South Wales, AUS- 
tralia, in 1996, reported having injected drugs while in jail, 
frequently sharing needles. 109.110 In fact, several countries 
have adopted the policy of authorizing the use of bleach 
in prison for cleaning injecting equipment and, at least in 
principle, for preventing the transmission of HBV, HCV, 
and HIV infections.““~“” 
Tattooing, therefore, can be an important surrogate 
for risk factors such as drug use and incarceration, and 
to a lesser extent also for at-risk sexual behavior and a his- 
tory of sexually transmitted diseases. For the purpose of 
screening of blood donors, contrary to other risk factors 
whose presence depends on information provided by 
the prospective donor, the presence of a tattoo can be 
determined objectively by direct observation. In other 
words, tattooing can be objectively measured, whereas 
the other indicators are likely to be subject to greater 
measurement error given that sexual behaviors and habits 
that are perceived as socially undesirable are likely to be 
underreported. Information on tattooing is useful for 
screening purposes also because it may avoid the dona- 
tion of contaminated blood by individuals who omit to 
mention at the screening interview the fact that they 
have been exposed to certain risk factors. 
An interesting field of research that has not been 
explored is whether studying tattoos in more detail could 
provide useful information as to the identification of peo- 
ple who are carriers or have seromarkers of TTDs. It has 
been noted that an increasing number of tattoos is asso- 
ciated with an increasing risk of HCV infection, and that 
the same infection is associated with amateur-made tat- 
toos as compared with professional-made tattoos.71 It has 
been mentioned that certain tattoo designs have been 
associated with behaviors, such as sexual preference and 
intravenous drug use. 1 1~20,2 1 The in-depth study of those 
who have tattoos (in particular the number of tattoos, 
their type (professional vs. amateur), design, timing, and 
the conditions in which they were performed) might pro- 
vide a better understanding of tattooing as a risk factor 
for TTDs. It might also identify subgroups of tattooed 
individuals who have an increased risk of TTDs. This 
information could eventually be useful for the screening 
of blood donors in that it would eventually permit the dis- 
tinction among prospective blood donors who sport a 
tattoo of those with a higher or a lower risk of having a 
?TD seromarker. This would optimize the screening algo- 
rithm and make the process more cost-effective, given 
that only those tattooed individuals identified as being 
at high risk of testing positive for a TTD would not be 
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eligible for blood donation, whereas the unnecessary 
deferral of those at low or no risk would be avoided. 
Such optimization of the screening process is likely 
to become more important in the near future. As tattoos 
become more common in the general population and as 
professional tattooers become more aware of the risks 
of infectious diseases associated with tattooing, it is pos- 
sible that the risk factor profile of tattooed individuals 
will change. An ongoing process of reviewing screening 
criteria in light of scientific evidence and new technol- 
ogy will help to optimize voluntary blood donations 
while continuing to ensure a safe and sustainable blood 
supply. 
CONCLUSION 
Over the past 2 decades, tattoos have become more com- 
mon among adolescents and young adults of both gen- 
ders, and are also found among other age groups. The 
unequivocal risk of transmission of several infectious dis- 
eases by tattooing has clearly been shown and can be 
prevented if tattooing is performed by trained artists 
using adequate equipment under adequate sanitary con- 
ditions. Because tattoos are also a marker for certain risk 
factors of TI’Ds, tattooing has been used as a criterion for 
deferral of prospective blood donors. Furthering under- 
standing of tattoos as a risk factor for ‘ITDs in current 
society will make an important contribution in the ongo- 
ing process of reviewing the screening criteria for blood 
donation. 
“Safe blood saves lives,” the motto of the World 
Health Day 2000,“’ summarizes in a few words the enor- 
mous importance of the availability of reliable blood for 
transfusion worldwide. Prevention of TTDs has much to 
do with safe blood. Further studies, in different settings, 
that examine tattoos in more detail are required to estab- 
lish the usefulness of this risk factor as a screening tool 
in blood donation. 
REFERENCES 
1. Long GE, Rickman LS. Infectious compIications of tattoos. 
Clin Infect Dis 1994; 18610-619. 
2. Davis AR. Tattoo parlours and hepatitis C virus infection. 
Med J Aust 1995; 163:556-557. 
3. HCma-Quebec. Manuel des cridres de selection des don- 
neurs. Montreal, Quebec: Manuel de Hema-Quebec, Febru- 
ary 2000. 
4,Federiuk CS. The effect of abbreviations on MEDLINE 
searching. Acad Emerg Med 1999; 6:292-296. 
5. Dorfer L, Moser M, Bahr F, et al. A medical report from the 
stone age? Lancet 1999; 354:1023-1025. 
6. Shelley WB, Shelley ED, Burmeister V Tattoos from insulin 
needles. Ann Intern Med 1986; 105:549-550. 
7. Hanke CJV, Conner AC, Probst EL Jr, Fondak AA. Blast tat- 
toos resulting from black powder firearms. J Am Acad Der- 
matol 1987; 17819-825. 
8. Van der Velden EM, de Jong BD, van der Walle HB, Stolz E, 
Naafs B. Tattooing and its medical aspects. Int J Dermatol 
1993; 32:381-384. 
9. Armstrong ML, McConnell C. Tattooing in adolescents, more 
common than you think: the phenomenon and risks. J Sch 
Nurs 1994; 10:26-33. 
10. Krakow A. Total tattoo book. New York: Warner Books, 
1994. 
11. Goldstein N. Psychological implications of tattoos. J Der- 
matol Surg Oncol 1979; 5:883-888. 
12. Sperry K. Tattoos and tattooing. Part I: history and method- 
ology. Am J Forensic Med Path01 1991; 12:313-319. 
13. Beerman H, Lane RAG. Tattoo: a survey of the literature 
concerning the medical complications of tattooing. Am J 
Med Sci 1954; 227:444-465. 
14. Morgan BDG. Tattoos. BMJ 1974; 3:34-36. 
15. Houghton S, Durkin K, Parry E, TurbettY, Odgers I? Amateur 
tattooing practices and beliefs among high school adoles- 
cents. J Adolesc Health 1996; 19:420-425. 
16. Bell RC. Some curious aspects of tattooing. Br J Plast Surg 
1962; 15:255-260. 
17.Agris J. Tattoos in women. Plast Reconstr Surg 1977; 
60:22-37. 
18. Kim JJ. A cultural psychiatric study on tattoos of young 
Korean males.Yonsei Med J 1991; 32:255-262. 
19.Armstrong ML, Stuppy DJ, Gabriel DC, Anderson RR. 
Motivation for tattoo removal. Arch Dermatol 1996; 132: 
412-416. 
20. Goldstein N, Muller GH, Tuttle L. Modern applications of tat- 
toos J Dermatol Surg Oncol 1979; 5:889-891. 
21. Anonymous. Symbols: tattoos on teen-age cadavers. Med 
World News 1973; 14:109-110. 
22. Ferguson-Rayport S, Griffith R, Straus E. The psychiatric sig- 
nificance of tattoos. Psychiatr Q 1955; 29: 112- 13 1. 
23. Bourgeois M, Penaud E Une enquete sur les tatouages volon- 
taires (etude anaIytique chez 43 engages et appeles de la 
Marine). Ann Med Psycho1 (Paris) 1975; 1:683-705. 
24. Varma S, Lanigan SW. The psychological, social, and finan- 
cial burden of tattoos [Abstract]. Br J Dermatol 1996; 135 
(Suppl 47):37-38. 
25. Varma S, Lanigan SW Motivation for tattoo removal. Arch 
Dermatol 1996; 132:1516. 
26. Goldstein N. Laws and regulations relating to tattoos. J Der- 
mat01 Surg Oncol 1979; 5:913-915. 
27. Grumet GW Psychodynamic implications of tattoos. Am J 
Orthopsychiatry 1983; 53:482-492. 
28. Paterson WD. Schoolchildren who tattoo themselves. Lancet 
1984; 1:46-47. 
29. Bekhor PS, Bekhor L, Gangrabur M. Employer attitudes 
toward persons with visible tattoos. Australas J Dermatol 
1995; 36:75-77. 
30. Fitzpatrick C, Teoh TG, Darling MRN. Tattoos in pregnant 
women: an important clinical sign. Ir Med J 1991/1992; 
84:130-131. 
3 1. Kraytem A, Uldry PY, Lopez-Liuchi JV Tattoos, body pierc- 
ing, and thrush: a lesson on the harmful effects of lost 
objectivity. Mayo Clin Proc 1999; 74:844. 
32. Thompson SC, Goudey RE, Breschkin AM, Carnie J, Catton 
M. Exposure to hepatitis B and C of tattooists in Victoria 
in 1984. J Viral Hepat 1997; 4:135-138. 
33. Mowat NAG, Brunt PW, Albert-Recht F, Walker W. Outbreak 
of serum hepatitis associated with tattooing. Lancet 1973; 
1:33-34. 
34. Limentani AE, Elliott LM, Noah ND, Lamborn JK. An out- 
break of hepatitis B from tattooing. Lancet 1979; 2:86-88. 
35. Goh KT. Hepatitis B surveillance in Singapore. Ann Acad 
Med Singapore 1980; 9:136-141. 
Tattoos: Risk for Transfusion-Transmitted Disease / Nishioka and Gyorkos 33 
36. Abildgaard N, Peterslund NA. Hepatitis C virus transmitted 
by tattooing needle. Lancet 1991; 338:460. 
37. Simonian PT, Gilbert M, Trumble TE. Incidence of hepati- 
tis C in patients requiring orthopaedic surgery. J Bone Joint 
Surg Br 1995; 77-B:971-974. 
38. Brind AM, Watson Je James OFJC, Bassendine ME Hepatitis 
C virus infection in the elderly. QTM 1996; 89291-296. 
39. Sun DX, Zhang FG, Geng YQ, Xi DS. Hepatitis C transmis- 
sion by cosmetic tattooing in women. Lancet 1996; 
347:541. 
40. Thompson SC, Hernberger F, Wale E, Crofts N. Hepatitis C 
transmission through tattooing: a case report. Aust N Z J 
Public Health 1996; 20:317-318. 
41. Wu JC, Wang YJ, Hwang SJ, et al. Hepatitis D virus infection 
among prostitutes in Taiwan. J Gastroenterol Hepatol 1993; 
8:334-337. 
42.Doll DC. Tattooing in prison and HIV infection. Lancet 
1988; 1:66-67. 
43. Baxter SU, Deck DH. Tattoo-acquired verruca plana. Am Fam 
Physician 1993; 47:732. 
44. Ragland HP, Hubbell C, Stewart KR, Nesbitt LT Jr. Verruca 
vulgaris inoculated during tattoo placement. Int J Derma- 
to1 1994; 33:796-797. 
45,Miller DM, Brodell RT. Verruca restricted to the areas 
of black dye within a tattoo. Arch Dermatol 1994; 130: 
1453-1454. 
46. Goldstein N. Complications from tattoos. J Dermatol Surg 
Oncol 1979; 51869-878. 
47. Sperry K. Tattoos and tattooing. Part II: gross pathology, 
histopathology, medical complications, and applications. 
Am J Forensic Med Path01 1992; 13:7-17. 
48. Korman TM, Grayson ML, Turnidge JD. Polymicrobial sep- 
ticaemia with Pseudomonas aeruginosa and Streptococcus 
pyogenes following traditional tattooing. J Infect 1997; 
35:203. 
49. Cowan RK, Martens MG. Toxic shock syndrome mimicking 
pelvic inflammatory disease presumably resulting from tat- 
too. South Med J 1993; 86: 1427-1431. 
50. Mathur DR. Pseudomonas septicaemia following tribal tat- 
too marks. Trop Geogr Med 1984; 36:301-302. 
5 1. Chowfin A, Potti A, Paul A, Carson I? Spinal epidural abscess 
after tattooing. Clin Infect Dis 1999; 29:225-226. 
52. Goldstein N. Tattoos today: from eyelids to ankles and some 
in ‘3-D’. Arch Dermatol 1985; 121:604-605. 
53. Horney DA, Gaither JM, Lauer R, Norins AL, Mathur PN. 
Cutaneous inoculation tuberculosis secondary to ‘jailhouse 
tattooing.’ Arch Dermatol 1985; 121:648-650. 
54. Singh G, Tutakne MA, Tiwari VD, Dutta RK. Inoculation lep- 
rosy developing after tattooing: a case report. Indian J Lepr 
1985; 57:887-888. 
55. Sehgal VN, Bhattacharya SN. Borderline tuberculoid [BT) 
leprosy confined to a tattoo. Int J Lepr Other Mycobact 
Dis 1991; 59:323-325. 
56. Choong KY, Roberts LJ. Ritual Samoan body tattooing and 
associated sporotrichosis. Australas J Dermatol 1996; 37: 
50-53. 
57. Bary P, Kuriata MA, Cleaver LJ. Lymphocutaneous sporo- 
trichosis: a case report and unconventional source of infec- 
tion. Cutis 1999; 63:173-175. 
58. Parker C, Kaminski G, Hill D. Zygomycosis in a tattoo, 
caused by Saksenaea oas(forormis. Australas J Dermatol 
1986; 27:107-111. 
59. Silvers DN, Gelb H. The prohibition of tattooing in New 
York City, Am J Dermatopathol 1991; 13:307-309. 
60. Patterson F, Bumak J, Batey R. Changing prevalence of 
hepatitis B virus in urbanized Australian aborigines. 
J Gastroenterol Hepatol 1993; 8:410-413. 
6 1. Coimbra CFA Jr, Santos RV,Yoshida CEY, Baptista ML, Flow- 
ers NM, Valle ACE Hepatitis B epidemiology and cultural 
practices in Amerindian populations of Amazonia: the Tupi- 
MondC and the Xavinte from Brazil. Sot Sci Med 1996; 
42:1738-1743. 
62. Reddy PH, Tedder RS. Hepatitis virus markers in the Baiga 
tribal population of Madhya Pradesh, India. Trans R SOC 
Trop Med Hyg 1995; 89:620. 
63.Rosario Pat M, Arnedo A, Montaner MD, et al. Brote epi- 
demico de hepatitis B por tatuaje en familias de etnia 
gitana. Rev Esp Salud Publica 1996; 70:63-69. 
64. Fosseus CG. Hepatitis in tattooed bodies in Cape Town. S 
Afr Med J 1982; 62:1035-1036. 
65. Ashwell MJS, Cossart YE. An autopsy survey of hepatitis B 
in Sydney. Pathology 1995; 27:43-47. 
66. Leyden JJ, Smith JG Jr, Chalker DK, Rea TH, Tome&i KJ, Lev- 
itan M. Serologic survey for markers of hepatitis B infection 
in dermatologists. J Am Acad Dermatol 1985; 12:676-680. 
67. Reed BE, Barrett AP: Smith MW. The relationship of tattoo- 
ing to hepatitis B virus exposure. Aust N Z J Med 1985; 
15:769-770. 
68. Hyams KC, al-Arabi MA, al-Tagani AA, Messiter JR al-Gaali 
AA, George JE Epidemiology of hepatitis B in the Gezira 
region of Sudan. Am J Trop Med Hyg 1989; 40:200-206. 
69. Pavli P, Bayliss JA, Dent OF, Lunzer MR. The prevalence of 
serological markers for hepatitis B virus infection in Aus- 
tralian naval personnel. Med J Aust 1989; 15 1:71-75. 
70. Ko YC, Lan SJ, Chang PY. An increased risk of hepatitis B 
virus infection from tattooing in Taiwan. Kao Hsiung I 
Hsueh Ko Hsueh Tsa Chih 1990; 6:237-243. 
71. Martelli CMT, Andrade ALSS, Cardoso DDP, et al. Soropre- 
val&ncia e fatores de risco para a infec@o pelo virus da 
hepatite B pelos marcadores AgHBs e anti-HBs em pri- 
sioneiros e primodoadores de sangue. Rev Saude Publica 
1990; 24:270-276. 
72. Sebastian VJ, Ray S, Bhattacharya S, Maung OT, Saini HAM, 
Jalani HJD. Tattooing and hepatitis B infection. J Gastroen- 
terol Hepatol 1992; 7:385-387. 
73. Mele A, Corona R, Tosti ME, et al. Beauty treatments and risk 
of parenteralIy transmitted hepatitis: results from the hepati- 
tis surveillance system in Italy. Stand J Infect Dis 1995; 27: 
441-444. 
74. Kuberski T, LeGonidec G, Gust ID, Dimitrakakis M, Can- 
taloube D, Zimmet I? Hepatitis B virus infections in Melane- 
sians and Polynesians in New Caledonia. Am J Epidemiol 
1981; 114:355-361. 
75. Tibbs CJ. Hepatitis B, tropical ulcers, and immunisation 
strategy in Kiribati. Br Med J [Clin Res] 1987; 294:537-540. 
76. Phoon WO, Fong NP: Lee J. History of blood transfusion, tat- 
tooing, acupuncture and risk of hepatitis B surface antige- 
naemia among Chinese men in Singapore. Am J Public 
Health 1988; 78:958-960. 
77. Siebke JC, Wessel N, Kvandal P, Lie T. The prevalence of 
hepatitis A and B in Norwegian merchant seamen: a sero- 
logical study. Infection 1989; 17:77-80. 
78. Kim YS, Ahn YO, Kim DW A case-control study on the risk 
factors of hepatitis C virus infection among Koreans. J 
Korean Med Sci 1996; 11:38-43. 
79. Conry-Cantilena C, van Raden M, Gibble J, et al. Routes of 
infection, viremia, and liver disease in blood donors found 
to have hepatitis C infection. N Engl J Med 1996; 334: 
1691-1696. 
80. Garner JJ, Gaughwin M, Dodding J, Wilson K. Prevalence of 
hepatitis C infection in pregnant women in South Australia. 
Med J Aust 1997; 166:470-472. 
34 International Journal of Infectious Diseases / Volume 5, Number 1 
81. Sun CA, Chen HC, Lu CF, et al. Transmission of hepatitis C 
virus in Taiwan: prevalence and risk factors based on a 
nationwide survey. J Med Virol 1999; 59:290-296. 
82. Kaldor JM, Archer GT, Buring ML, et al. Risk factors for 
hepatitis C virus infection in blood donors: a case-control 
study. Med J Aust 1992; 157:227-230. 
83. KoYC, Ho MS, Chiang TA, Chang SJ, Chang PY. Tattooing as 
a risk of hepatitis C virus infection. J Med Virol 1992; 38: 
288-291. 
84. Holsen DS, Harthug S, Myrmel H. Prevalence of antibodies 
to hepatitis C virus and association with intravenous drug 
abuse and tattooing in a national prison in Norway. Eur J 
Clin Microbial Infect Dis 1993; 12:673-676. 
85. MacLennan S, Moore MC, Hewitt PE, Nicholas S, Barbara 
JAJ. A study of anti-hepatitis C positive blood donors: the 
first year of screening. Transfus Med 1994; 4:125-133. 
86. Parana R, Vitvitski L, Andrade 2, et al. Acute sporadic non- 
A, non-B hepatitis in northeastern Brazil: etiology and nat- 
ural history. Hepatology 1999; 30:289-293. 
87. Neal KR, Jones DA, Killey D, James V Risk factors for hepati- 
tis C virus infection: a case-control study of blood donors 
in the Trent Region (UK). Epidemiol Infect 1994; 112: 
595-601. 
88. Balasekaran R, Bulterys M, Jamal MM, et al. A case-control 
study of risk factors for sporadic hepatitis C virus infec- 
tion in the southwestern United States. Am J Gastroenterol 
1999; 94:1341-1346. 
89. Brusaferro S, Barbone F, Andrian P et al. A study on the role 
of the family and other risk factors in HCV transmission. 
Eur J Epidemiol 1999; 15:125-132. 
90. Delage G, Infante-Rivard C, Chiavetta JA, Willems B, Pi D, Fast 
M. Risk factors for acquisition of hepatitis C virus infec- 
tion in blood donors: results of a case-control study. Gastro- 
enterology 1999; 116:893-899. 
91. Estebanez-Estebanez P, Colomo-Gomez C, Zunzunegui- 
Pastor Mv, et al. Carceles y SIDA: factores de riesgo de infec- 
cion por el VIH en las carceles de Madrid. Gac Sanit 1990; 
4:100-105. 
92,Dufour A, Alary M, Poulin C, et al. Prevalence and risk 
behaviours for HIV infection among inmates of a provin- 
cial prison in Quebec City. AIDS 1996; 10:1009-1015. 
93. Sartin JS, Perry HO. From mercury to malaria to penicillin: 
the history of the treatment of syphilis at the Mayo Clinic: 
1916-1955. J Am Acad Dermatol 1995; 32:255-261. 
94. Nishioka SA, Oliveira SA, Arantes SCE Valente SRG. Ear-pierc- 
ing and tattooing as indicators of positive serological tests 
for Chagas’ disease in Brazilian male conscripts. Rev Sot 
Bras Med Trop 1997; 3O(Suppl 1):114-115. 
95. Wu JC, Sheng WY, Huang YH, Hwang SJ, Lee SD. Prevalence 
and risk factor analysis of GBV-C/HGV infection in prosti- 
tutes. J Med Virol 1997; 52:83-85. 
96. Rothman KJ, Greenland S. Precision and validity in epi- 
demiologic studies. In: Rothman KJ, Greenland S, eds. Mod- 
ern epidemiology 2nd Ed. Philadelphia: Lippincott-Raven, 
1998:115-134. 
97. Lim JC, Tien SL, OngYW Main causes of pre-donation defer- 
ral of prospective blood donors in the Singapore Blood 
Transfusion Service. Ann Acad Med Singapore 1993; 22: 
326-331. 
98. Barusrux S, Urwijitaroon Y, Puapairoj C, Romphruk A, Sri- 
wanitchrak I? Association of HCV and Treponema pallidurn 
infection in HIV-infected northeastern Thai male blood 
donors. J Med Assoc Thai 1997; 8O(Suppl l):SlOb-~111. 
99. Massad E, Rozman M, Azevedo RS, et al. Seroprevalence of 
HIV HCV and syphilis in Brazilian prisoners: preponder- 
ance of parenteral transmission. Eur J Epidemiol 1999; 
15:439-445. 
100. Matee MI, Lyamuya EE Mbena EC, et al. Prevalence of trans- 
fusion-associated viral infections and syphilis among blood 
donors in Muhimbili Medical Centre, Dar es Salaam, Tan- 
zania. East Afr Med J 1999; 76:167-171. 
101. Pallas J, Fariiias-Alvarez C, Prieto D, Llorca J, Delgado- 
Rodriguez M. Risk factors for monoinfections and co- 
infections with HIV hepatitis B, and hepatitis C viruses in 
northern Spanish prisoners. Epidemiol Infect 1999; 123: 
95-102. 
102. Mutter RC, Grimes RM, Labarthe D. Evidence of intraprison 
spread of HIV infection. Arch Intern Med 1994; 154: 
793-795. 
103. Taylor A, Goldberg D, Emslie J, et al. Outbreak of HIV infec- 
tion in a Scottish prison. BMJ 1995; 310:289-292. 
104. Dolan KA, Wodak A. HIV transmission in a prison system 
in an Australian state. Med J Aust 1999; 171:14-17. 
105. Haber PS, Parsons SJ, Harper SE, White PA, Rawlinson WD, 
Lloyd AR. Transmission of hepatitis C within Australian pris 
ons. Med J Aust 1999; 171:31-33. 
106. Reindollar RW. Hepatitis C and the correctional popula- 
tion Am J Med 1999; lO-i:lOOS-103s. 
107. Veeken H. Lurigancho prison: Lima’s “high school” for crim- 
inality. BMJ 2000; 320:173-175. 
108,Varella D. Estacao carandiru. Sao Paulo: Schwartz, 1999. 
109. Rotily M, Delorme C, ObadiaY, Escaffre N, Galinier-Pujol A. 
Survey of French prison found that injecting drug use and 
tattooing occurred. BMJ 1998; 316:777. 
110. Levy MH. Australian prisons are still health risks. Med J Aust 
1999; 171:7-8. 
111. Canadian Society for International Health. Safe blood saves 
lives: message of Dr. George A. 0. Alleyne, Director of the 
Pan American Health Organization. Synergy Online, April 
5,200o. 
